FAT DEPTH AT THE XIPHOID PROCESS—A RAPID INDEX TO DEER CONDITION! 


Dennis D. Austin’ 


ABSTRACT.— Measurement of the fat depth adjacent to the xiphoid process is described for mule deer. The index 
was determined sensitive to changes in physical condition of hunter-harvested mule deer. 


Good physical condition of mule deer 
(Odocoileus hemionus) in fall is important to 
winter survival and optimal reproduction (Ju- 
lander et al. 1961, Mautz 1978). Fat storage 
that reflects the annual nutritional cycle 
(Wallmo and Regelin 1981) peaks in fall (An- 
derson et al. 1972) and is a measure of sum- 
mer habitat quality (Kistner et al. 1980). Al- 
though numerous carcass fat measurements 
have been reported (Anderson 1981), most re- 
quire internal parts (not usually available 
from field-dressed deer at checking stations) 
and laboratory procedures and were designed 
for use with whole carcasses. At checking sta- 
tions, where large samples can be collected, 
only eviscerated carcass weight and sub- 
cutaneous fat remain obtainable indexes. Al- 
though relatively few deer are needed for ac- 
curate mean eviscerated carcass weight 
(Anderson et al. 1972), weight appears a poor 
measure of condition because it is not corre- 
lated with other fat indexes used in assess- 
ments (Anderson et al. 1969). 

Of various fat deposits, subcutaneous fat is 
deposited last and used first, and is only 
found on deer in good condition (Harris 
1945). Thus, measurements of subcutaneous 
fat should be taken during the fall when 
physical condition is optimal (Mautz 1978, 
Wallmo and Regelin 1981). Measurement of 
back fat has been reported (Anderson et al. 
1972), but requires skinning considerable por- 
tions of the rump. Experience in Utah has, 
understandably, shown most hunters unwill- 
ing to cooperate. Measurement of fat at the 
base of the sternum, which is often cut by 
hunters, is easy and presents no problem with 
hunter cooperation. This paper reports the 
use of this technique for hunter-harvested 
deer in late October. 





Fig. 1. Slit through the xiphoid process and con- 
nective tissues. 


METHODOLOGY 


Eviscerated carcasses are slit to the base of 
the sternum and through the xiphoid process 
(xiphisternum), the posterior segment of the 
sternum usually being less than 5 cm in 
length (Fig. 1). Fat depth, determined with a 
clear rule and read to the nearest millimeter, 
is measured adjacent and perpendicular to 
the xiphoid process between the skin and the 
next tissue layer. The mean depth observed 
along 2-3 cm of the slit fat strip immediately 
below the junction of the xiphoid process and 
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Fig. 2.—Measurement of fat depth adjacent to the 
xiphoid process. 


the sternum is recorded (Fig. 2). Often a thin 
layer (<1.0 mm) of flesh is observed between 
the fat layer and the xiphoid process and 
marks the boundary for the measurement. On 
other deer the cartilage of the xiphoid pro- 
cess is the boundary. Occasionally deer in ex- 
cellent condition have two or three layers of 
fat and flesh. Layering is uncommon, how- 
ever, and only the outer layer of fat is mea- 
sured. Usually, fewer than 30 seconds is re- 
quired for individual measurements. 

Carcasses previously cut through the xi- 
phoid process are more difficult to measure 
because of bloody coloration, dirt, tissue sep- 
aration, expansion and dehydration, and diffi- 
culty in determining the fat segment corre- 
sponding to the xiphoid process. 
Nevertheless, the measurement is essentially 
the same with a fresh cut made across the fat 
layer to aid accuracy. It should be noted that, 
because of these difficulties, many such deer 
cannot be measured accurately and are ex- 
cluded from the sample. 
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MEASUREMENT PRECISION 


Measurement variation of different in- 
vestigators was determined using eight 
trained personnel at a checking station. Fat 
depths of 25 deer ranging in age from % to 
4\% years were measured. The xiphoid process 
and fat layer were cut only once and each 
observer measured the cut strip with individ- 
ual rules. To eliminate between-observer 
bias, hand signals rather than vocal commu- 
nication were used to relay measurements to 
the person recording. Results showed high 
precision for mean fat depths ranging from 1 
to 10 mm, with 23 of 25 deer having standard 
deviations of less than 1.0 mm (Table 1). The 
2-3-cm long fat strip in most deer is quite 
uniform in thickness. Occasionally, however, 
this strip is wedge shaped and varies several 
millimeters, as with deer 19 (Table 1), where 
the strip varied 5-12 mm. In such cases the 
mean is more difficult to determine. 

During 1981 and 1982 two checking sta- 
tions were run simultaneously at nearby loca- 
tions. Deer checked at the stations were har- 
vested from the same areas and herd (Utah 
deer unit 13—Vernon), and no differences 
would be expected between samples. Fat 
depths were measured by 2-3 observers at 
each station on bucks whose ages were deter- 
mined on-site to be yearling, 24, or 34+ 
years. Results showed no significant differ- 
ences (P<.05) between sites within age class- 
es (Table 2). Indeed, with good sample num- 
bers in the yearling age class, differences in 
mean depths between sites were less than .4 
and .1 mm for 198] and 1982, respectively. 


VARIABILITY IN DEPOSITION 


Variability in fat deposition within age 
classes increased with animal age (Table 3). 
For yearling bucks a mean standard deviation 
of 2.5 mm was determined, increasing to 2.7 
mm for deer 24% years, and 3.1 mm for older 
deer. Even though mean fat depth exhibited 
considerable change between years, the vari- 
ability of the index showed little fluctuation, 
particularly in the yearling age class. At 90 
percent probability of detecting differences 
(P<.05) between yearling age groups differ- 
ing in fat depth by 1 mm, a sample size of 
about 55 is needed, and by 2 mm about 15. 
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Taser 1. Variability of fat depth measurements (mm) between eight observers. 





Deer No. 








Sex Age (years) Mean Range SD 

] M 1% 7.25 6-8 O71 
2 M 1% 4.75 4-5 0)..46 
3 Ie 1% 5.63 5-6 0.52 
{ M 1% 3.88 5-7 0.64 
>) F 3% 8.38 7-9 0.74 
6 M 1% 6.88 6-8 0.64 
7 M 1% 4.88 4-5 0.35 
fo) M 1% IIs 1-2 0.35 
9 M 2 7.63 6-9 Ins 
10 M 12 4.38 4-5 0.52 
il M 1% 7.38 6-§ 0.74 
12 M 1% 7.00 6-8 0.76 
13 M 1% 4.50 4-5 0.53 
14 M 24 9.63 9-10 0.52 
IS M 1% 9.13 3-6 0.35 
16 M 1% 9.00 8-10 0.76 
17 M 1% 3.88 9-8 0.99 
18 M % 1.75 1-2 0.46 
19 M 14 8.63 6-11 1.60 
20 M 2M, 9.63 9-10 0.52 
2] M 1% Zale 2-3 0.35 
22 M 1% 4.50 4-5 0.53 
23 M I'% 1.00 ] 0 
24 M 1% 2.25 2-3 ()..46 
25 F 344 3.20 2-4 0.89 





Generally, significant differences (P<.05) 
in fat depth occurred between age classes 
(Table 3). In all comparisons, yearlings and 
older deer were different and, in four of five 
comparisons, yearlings were different from 
deer 2% years of age. In only three of five 
comparisons were deer 2% and 34+ years 
different. It would be expected, with ade- 
quate sample sizes, that most, if not all, age 
classes would differ significantly. 

Changes in fat deposition between years 
(Table 3) were found to be significant for 
yearlings (P<.05). Fall 1980 was an excep- 
tional year for fall forage, especially berry 
production, and was reflected in increased fat 
deposition that was significantly (P<.05) 
greater than that in 1981, a poor forage year. 
Differences (P<.05) were also determined 


between deer units (Table 3). Deer unit 13, 
with limited high-quality summer range, pro- 
duced yearling deer having considerably less 
subcutaneous fat than deer from unit 23B 
(Current Creek), where summer range is 
extensive. 


DiscussioN AND APPLICATION 


The increased variability of fat deposition 
of buck deer older than yearlings and the dif- 
ficulty in obtaining those samples suggests 
the technique be directed primarily to year- 
lings. A suggested rating scale for yearling 
bucks is 0-2 mm fat depth as poor physical 
condition, 2-4 mm as fair, 4-6 mm as good, 
6-8 mm as very good, and 8+ mm as excel- 
lent. Measurements taken on does and fawns 


TaBLe 2. Variability of fat depth measurements (mm) on buck deer taken from two sites on Utah deer unit 13 

















(Vernon).' 
1981 1982 
Site | 7 Site 2 _ Site | _ Site 2 " 
Age N x SD N x SD N X SD N x SD 
I'2 100 20 23 ot 4.0 2.9 Sl 4.9 2.0) 36 0.0 2.6 
Qhe 9 6.3 23 |e: Teo. Won) 6 oe, Sac 6 7.0 4.3 
312+ § 7.8 3.4 o 9.6 26 2 





'No significant differences (P<.05) between sites within age classes were found. 
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TABLE 3. Fat depth (mm) of buck deer by age class. 
Utah deer unit 13 (Vernon) 

1980 198] 1982 
Age N x SD N re SD N r SD 
1% 4] Dyce es 2.6 15] Bao Os 85 Bank. MD 
2Y% 6 10.78 25 22 Fel ses 2.4 12 GAs 237 
34+ 10 14,3¢0% 3.6 13 Sp 3.1 2 ‘bee Ui 
Utah deer unit 23B (Current Creek) = ; 

1980 1981 1982 
Age N x SD N X SD N x SD 
1% 2 (sae Zo 85 oO” 2.0 69 60h See. 
2M no data 5 Orony oF 6 Sis 
34+ 5 15.6b0* 5.4 ul 14.0Pny 4.6 4 Pet ot SO. 





'Differences (P<.05) between age classes within years and units are denoted by letters a,b,c; differences between years within age classes and units are 
indicated by letters n,o; and differences between units within years and age classes are indicated by letters x,y. 


would also be expected to yield good results 
where samples are adequate. Moreover, 
sample sizes for does and fawns may be 
smaller than those needed for bucks because 
of the nonsynchronous rutting behavior that 
increases fat depth variability of bucks (Kist- 
ner et al. 1980). 

Use of this index could detect annual 
changes in late summer-fall forage conditions 
as they affect the deer population’s physical 
condition. Differences between units could 
serve as a comparison for adequacy of sum- 
mer ranges. Fluctuations in the deer popu- 
lation and corresponding changes in fat depo- 
sition could be correlated with the forage 
resource, thereby providing a measure of bal- 
ance between population size and forage re- 
sources. Data could also be used to adjust 
harvest and to avoid possible excessive winter 
losses during years when physical condition 
in fall is determined to be poor and popu- 
lation is high. 
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